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An hypothesis is proposed that there exists a
subgroup of African-American hypertensive pa-
tients whose hypertension could have been pre-
vented by the early detection and treatment of
easily recognizable symptoms that signal the ini-
tiation of the pathophysiologic processes that
lead to essential hypertension.
A pilot study of 31 patients with elevated blood

pressure revealed that 41.9 percent had isolated
sleep paralysis, 35.5 percent had panic attacks,
and 9.7 percent had panic disorder. These pro-
posed hyperadrenergic phenomena may be re-
lated to the development of hypertension in cer-
tain individuals.

Previous studies have revealed that isolated sleep
paralysis is common in African Americans,1"2 and that
this altered state of consciousness3 may indicate
greater vulnerability to stress and may serve as a pre-
disposition to developing panic disorder. After an ep-
isode of isolated sleep paralysis, an individual expe-
riences symptoms that are produced by adrenergic
stimulation (eg, tachycardia, tremulousness, sweating,
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panic). The isolated sleep paralysis appears to be
caused by a dysrhythmia of the sleep/awake cycle,
controlled in part by adrenergic mechanisms. This
evidence suggests that adrenergic dysfunction is in-
volved in isolated sleep paralysis.

Similarly, adrenergic dysfunction appears to be in-
volved in the symptoms of panic disorder.4 This hy-
pothesis is derived from the observations that
individuals who experience panic disorder have
symptoms produced by adrenergic stimulation,5-7
that pharmocologic agents (such as a-adrenergic ag-
onists, tricyclic antidepressants, and benzodiazepines,
which decrease adrenergic activity in the locus ceru-
leus) decrease symptoms of panic,8-'0 and that pa-
tients with panic anxiety have increased plasma levels
of 3-methoxy-4-hydroxyphenylethylene, implying
increased adrenergic activity."

Although the lateral tegmentum nuclei appear to
be the central nervous system's adrenergic center that
is specifically related to blood pressure regulation,
there is evidence that the locus ceruleus complex plays
a role in cardiovascular regulatory mechanisms, in-
cluding -activating arterial-pressure elevating sys-
tems' 2 Further evidence indicates that during panic
attacks the blood pressure is elevated,S57 and that ad-
renergic mechanisms may play a role in the produc-
tion of both anxiety and high blood pressure. The
relationship between anxiety and high blood pressure
is also indicated because antihypertensive therapy
(such as clonidine) appears to reduce blood pressure
through a central nervous system mechanism and also
has been shown to reduce panic anxiety.5,8, 0,11 Other
evidence supporting the relationship between adren-

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 80, NO. 3, 1988 289



HYPERTENSION AND HYPERADRENERGIC PHENOMENA

ergic overactivity, anxiety, and high blood pressure
is seen in the example of delerium tremens-a with-
drawal syndrome produced by overactivity of the lo-
cus ceruleus and characterized by increased blood
pressure and symptoms of anxiety, which can also be
treated with clonidine.'3 Thus, evidence continues to
mount indicating that hypertension is indeed a psy-
chophysiologic disorder, and that issues of stress,
anxiety, anger, and high blood pressure are related
intimately. '4

In understanding that African Americans have a
disproportionate prevalence of hypertension and a
disproportionate prevalence of stress,'5 and that there
exists a relationship between these two phenomena,
the authors decided to look for the presence of"stress
syndromes," specifically isolated sleep paralysis, panic
attacks, and panic disorder in a small sample ofAfro-
American hypertensive patients.
A review of the literature indicated that this may

have been a good line of reasoning based on a number
of existing studies that make a connection between
stress, isolated sleep paralysis and panic disorder," 2
stress and panic disorder, 16-18 and panic disorder and
cardiovascular problems.'9-23 This latter group of
studies is particularly instructive. For example, one
study involved a six-year follow-up of 112 subjects
with anxiety neurosis (panic disorder) and of 110
controls; it was demonstrated that 17 percent of the
patients with anxiety neurosis developed hypertension
compared with 7 percent of the controls (this differ-
ence was significant at the P < .05 level).22 In the
same study, 19 of the 22 patients with anxiety neu-
rosis, who later developed hypertension, developed
their hypertension within two years of initiation of
their anxiety symptoms.20 Another retrospective study
found that in 55 cases of panic disorder 15 percent
of the patients were hypertensive compared with 9
percent in the adult primary care population that
served as controls (significant at the P < .05 level).2'

Thus, it appears that there may be a subset of hy-
pertensive patients whose hypertension is heralded
by the onset of panic disorder. In the previous work
of Bell et al," 2 subjects with isolated sleep paralysis
were at risk for developing panic disorder, and it
seems that blacks have a greater prevalence of isolated
sleep paralysis than whites. In addition, blacks may
also have a greater prevalence of anxiety disorders
than whites24; certainly blacks are more often exposed
to the types of stressors that would produce anxiety
disorders.

Based on all of these pieces of evidence, the authors
decided to investigate the relationship between iso-
lated sleep paralysis (also known as "the witch is riding
you"), panic disorder, and hypertension. The hy-
pothesis was that there exists a subset of African
Americans whose hypertension began from excessive
adrenergic reactivity (identifiable by the presence of
isolated sleep paralysis) and who were subjected to
excessive stress (resulting in the development of panic
disorder) that initiated pathophysiologic cardiovas-
cular processes that developed into essential hyper-
tension. Further, the treatment of these readily iden-
tifiable precursors of hypertension in this subset of
hypertensive patients will be discussed as a means of
prevention.

METHODS
Black adult patients with known or apparent epi-

sodic hypertension were interviewed using the ques-
tionnaire developed by Bell et al. 1,2 This questionnaire
defines isolated sleep paralysis for the patient, and
requests patients who have experienced isolated sleep
paralysis to describe a typical episode so as to check
the validity of their report. Information was obtained
about events, if any, that were perceived to precipitate
an episode or prevent episodes. In addition, infor-
mation was gathered on the duration and frequency
of sleep-paralysis attacks, family history of sleep pa-
ralysis, and whether family members also had a his-
tory of hypertension. Patients were then asked for a
history of symptoms related to their panic attacks.
The Diagnostic and Statistical Manual of Mental
Disorders,25 ed 3 (DSM-III) criteria were used.

Patients with isolated sleep paralysis and panic at-
tacks or panic disorder and patients with panic attacks
or panic disorder alone were felt to have readily iden-
tifiable symptoms of anxiety. These patients were in-
formed ofthe authors' hypothesis that such symptoms
ofanxiety may be indicative ofadrenergic dysfunction
that could be a cause of their hypertension. Patients
were also informed that the treatment of their anxiety
(in addition to reducing their discomfort) might have
an influence on the course of their hypertension.

After a discussion ofthe possible major side effects
of treatment,26 the patients were started on desipra-
mine, 50 mg at bedtime, with doses increased by 50
mg at 30-day intervals until a ceiling dose of 150 mg
was attained. Baseline electrocardiograms (if not
present on the chart) were performed and were re-
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'peated after each increment of tricyclic antidepressant
dose. Patients were interviewed with regard to their
symptoms of anxiety, and blood pressure was mon-
itored by one of the authors, an internist, approxi-
mately every two weeks.

RESULTS
Thirty-one patients were interviewed. Twenty-nine

patients had hypertension and two patients had ap-
parent episodically elevated blood pressure. Seventy-
seven percent of the patients were female, and 23
percent were male. The mean age of the patient pop-
ulation was 52 years old. The mean personal or family
income was $6,357 per year, and the mean educa-
tional attainment was 9.7 years. Of the patients, 41.9
percent reported at least one episode of isolated sleep
paralysis, and 30.8 percent reported having sleep pa-
ralysis disorder, ie, at least one episode of sleep pa-
ralysis a month. A vast majority of the patients were
unable to report whether isolated sleep paralysis ran
in their family; however, 64.5 percent reported a
family history of hypertension. Of the patients re-
porting, 30.5 percent met the DSM-III criteria for
panic attacks; two additional patients bordered on
meeting the criteria. Three patients met the DSM-III
criteria for panic disorder (ie, at least four attacks
within a four-week period), and two other patients
fell slightly short of having panic attacks frequently
enough to be considered panic disorder. Thus, 9.7
percent of the study subjects had definite criteria for
panic disorder, and considering the two borderline
cases, this percentage may be as high as 16.1 percent.
Of the 13 patients with isolated sleep paralysis, three
had panic disorder, one bordered on having panic
disorder, two had panic attacks, and two bordered on
having panic attacks; five ofthe 13 denied ever having
panic attacks. Of the 18 patients who denied having
isolated sleep paralysis, 13 also denied having any
episodes of panic attacks, four reported having panic
attacks, and one almost met the criteria for having
panic disorder (Table 1).

Eight patients (25.8 percent) were started on de-
sipramine. One patient dropped out early and was
lost to follow-up; another dropped out after four days
of being on the medication secondary to intolerable
side effects. Ofthe six others, only four were consistent
with scheduled appointments for follow-up.

All of the patients reported improvement in overall
well-being and felt that their ability to cope with stress

was improved. They all noted also a decreased fre-
quency and severity of their panic attacks over the
course of treatment. Of the two patients with episod-
ically elevated blood pressure, one dropped out early
but showed persistent normalization ofblood pressure
while on desipramine. This same patient presented
with a blood pressure recording of 178/90 mmHg
while having a panic attack. When the patient was
begun on desipramine, her blood pressure was re-
corded at 136/80 mmHg. After being on desipramine,
50 mg for two weeks, the next blood pressure reading
was 114/76 mmHg. Two weeks later, while still on
desipramine, 50 mg at bedtime, the patient was seen
during another anxiety reaction, albeit a less severe
one than during her first visit, and her blood pressure
was recorded at 148/ 100 mmHg. During this visit the
patient was begun on desipramine, 100 mg at bed-
time, and her last visit (two weeks later) revealed that
her blood pressure was 142/72 mmHg.
The patient with episodically elevated blood pres-

sure showed consistent normalization of her blood
pressure while on tricyclic antidepressant medication
treatment. She had previous blood pressure recordings
of 140/90 mmHg to 144/90 mmHg, but with treat-
ment for her symptoms of anxiety (isolated sleep pa-
ralysis and panic disorder), she had stable normaliza-
tion of her blood pressure, with a mean reading of
125/81 mmHg. Neither of these two patients were
on antihypertensive medications. No pattern of im-
proved hypertension control could be shown for the
four other patients, although their symptoms of anx-
iety were greatly reduced, and their blood pressure
did not vary from the level ofcontrol already obtained
from their usual antihypertensive regimens.

DISCUSSION
The finding that 41.9 percent of 31 patients with

hypertension had isolated sleep paralysis can be com-
pared with the findings that 41.0 percent of 108 ran-
domly sampled, healthy, anxious, and postpsychotic
subjects' had sleep paralysis and that in another study,
51.6 percent of 64 family members had isolated sleep
paralysis.2 Both the current study and the previous
two studies report a significantly higher prevalence of
isolated sleep paralysis than a recent study performed
in Nigeria in which 164 medical students were re-
ported to have a prevalence of 26.1 percent.27

The reasons for this discrepancy are several. First,
the demographics of the four groups differed signifi-
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TABLE 1. TABULATION OF PATIENTS WITH HYPERTENSION, ISOLATED SLEEP PARALYSIS,
PANIC ATTACKS, AND PANIC DISORDER

Condition

Sleep Panic
Patient No. Hypertension Paralysis Panic Attacks Disorder

1 +
2 +
3 +
4 +
5 +
6 +
7 +
8 +
9 +
10 +
11 +
12 +
13 +
14 episodic + + +
1 5 + + +
16 + + border
17 + + + +
18 + +
19 + +
20 episodic + border
21 + + border
22 + +
23 + +
24 + +
25 + +
26 + + +
27 + +
28 + +
29 + +
30 + + + +
31 + + + border
Total number

of patients
31 100%(n =31) 41.9%(n =13) 35.5%(n =11) 9.7%(n = 3)

cantly; the ages and socioeconomic status of the Ni-
gerian and African-American subjects studied were
not similar. Second, the previous studies on African-
American subjects indicated that isolated sleep pa-
ralysis may be related to stress," 2 and that perhaps
living in an all-black context, such as in Nigeria, is
less stress provoking than living in a racist society.
Third, while the prevalence of isolated sleep paralysis
in the control subjects did not significantly differ from
that in the anxious and postpsychotic subjects in the
random survey, that population was still weighted
heavily with psychiatric subjects; this may account

for the greater prevalence of isolated sleep paralysis
when compared with the Nigerian sample. Similarly,
because isolated sleep paralysis does seem to run in
families, the family members studied may have been
more predisposed to developing isolated sleep paral-
ysis than the Nigerian population. Finally, the Ni-
gerian population may be less prone to adrenergic
dysfunction than the African-American populations;
the evidence for this may be gleaned by the consid-
erable difference in the reports of a family history of
hypertension. The hypertensive patients reported 64.6
percent of their family members also had hyperten-
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TABLE 2. COMPARISON OF PREVIOUS STUDIES ON ISOLATED SLEEP PARALYSIS

Family History Sleep
Sleep of Paralysis Panic

Paralysis Hypertension Disorder* Disorder* Hypertension*
% (Number % (Number % (Number % (Number % (Number

Studies and Total) and Total) and Total) and Total) and Total)

State of consciousness
study' (n = 108) 41.0 (44/108) ? 27.3 (12/44) ? ?

Telephone interview
study2 (n = 25) 100 (25/25) 84.0 (21/25) 48.0 (12/25) 16.0 (4/25) 32.0 (21/25)

Family study2 (n = 64) 51.6 (33/64) 100 (64/64) 27.3 (9/33) 15.2 (5/33) 24.2 (8/33)
Nigerian study27

(n = 164) 26.1 (43/164) 18.9 (31/164) ? ? 2.3 (1/43)
Hypertensive patient

study (n = 31) 41.9 (13/31) 64.6 (20/31) 30.8 (4/13) 23.1 (3/13) 100 (13/13)
38.5 (5/13)**

* These percentages, numbers, and totals refer only to those subjects who had isolated sleep paralysis in the study.
** This percentage and number includes those two patients who bordered on meeting the criteria for panic disorder.

sion, and the family studied had a history of hyper-
tension, but the Nigerian medical students only re-
ported a family history of hypertension of 19.0
percent.27 In an earlier study using telephone inter-
views, of the subjects who had isolated sleep paralysis,
84.0 percent reported having a family history of hy-

2pertension.
The current study was also similar to the family

and telephone interview study2 in that this study also
found a significant relationship between the presence
of isolated sleep paralysis and the presence of panic
attacks, X2 (1) = 4.91, P < .05. In addition, all of the
hypertensive patients in the current study who had
panic disorder also had isolated sleep paralysis. This
was comparable to the family study in which all of
the patients with panic disorder also had isolated sleep
paralysis.2 Only one hypertensive patient who denied
having isolated sleep paralysis came close to having
panic attacks frequently enough to qualify for a di-
agnosis of panic disorder, which was similar to the
finding that none of the family members who denied
having isolated sleep paralysis had panic disorder.2
In comparing hypertensive patients with isolated sleep
paralysis patients and other subjects with sleep pa-
ralysis,2 it was found that the frequency of having
isolated sleep paralysis disorder (ie, one or more ep-
isode of isolated sleep paralysis per month) was not
significantly different (Table 2).
The two patients with episodic hypertension and

panic attacks (one with panic disorder and the other
borderline on meeting the criteria of panic disorder)

may be future members of the proposed subset of
African-American hypertensives who developed fixed
essential hypertension secondary to the development
of panic disorder. Of interest is that desipramine
seemed to normalize their episodic hypertension. It
may be that through early intervention, these patients
with panic symptoms can be prevented from devel-
oping permanent essential hypertension. The four
patients who had histories of longstanding essential
hypertension did not have any better control of their
hypertension with the addition ofdesipramine to their
antihypertensive regimen. This supports the hypoth-
esis that once the pathophysiology of essential
hypertension is permanently set in place by the
adrenergic mechanisms responsible for the panic
symptoms, the damage has been done and can no
longer be prevented but only controlled.

Whether the relationships between isolated sleep
paralysis, panic attacks, panic disorder, and hyper-
tension are causal, associational, or simply accidental
are too complex to determine from this pilot study.
It may be that the greater prevalence of isolated sleep
paralysis and panic disorder found in the hyperten-
sive-patient sample rather than in the general popu-
lation is because of the somatic symptoms associated
with these phenomena that would lead these patients
to the primary care physician's office.28'29 It may also
be, however, that there is a subset of hypertensive
patients whose hypertension has as its etiology a pre-
viously existing adrenergic dysfunction that produces
isolated sleep paralysis, panic attacks, and panic dis-
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order. Only larger, well-controlled, and better-de-
signed studies will tell.

CONCLUSIONS
Isolated sleep paralysis, panic attacks, and panic

disorders are prevalent in African-American hyper-
tensive patients. Hypertensive patients with isolated
sleep paralysis were more likely to have panic attacks
than hypertensive patients without isolated sleep pa-
ralysis. These findings matched previous studies on
isolated sleep paralysis in African Americans.

Perhaps a role exists for the evaluation and the
treatment of patients with tricyclic antidepressants
(such as desipramine) who have marked elevations
of blood pressure in response to anxiety manifested
by frequent episodes of isolated sleep paralysis and
panic attacks. It may be that such treatment could
prevent the future development of sustained high
blood pressure. Would it be productive to screen hy-
pertensive patients for stress indicators as explored in
this study? Should a physician choose a centrally act-
ing antihypertensive agent to treat such patients? The
presence of stress factors might imply a central ad-
renergic dysfunction that may also be of etiologic sig-
nificance in the patients' hypertension.
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